a b s t r a c t
One of the major achievements of the last century of research in experimental psychology is the identification of a coherent set of theories and principles to characterize the nature of simple forms of associative learning. Major advances are also currently being made at a rapid pace in the neurobiology of associative learning, and, interestingly, we are beginning to see how a mapping from a psychological level of analysis to underlying neurobiological mechanisms is possible. This collection of papers honors the illustrative careers of four major learning theorists from the experimental psychology tradition (Robert Rescorla, Allan Wagner, Nicholas Mackintosh, Anthony Dickinson) who have helped shape our understanding of behavioral principles. The collection of works in this special issue reflects common interests among researchers working at both psychological and neurobiological levels of analysis towards a more comprehensive understanding of basic associative learning processes as they relate to several key issues identified and intensively studied by these influential learning theorists. These consist of the questions regarding (1) the critical conditions enabling learning, (2) the contents of learning, and (3) the rules that translate learning into performance. In one way or another, the separate contributions in this issue address these fundamental questions as they relate to a wide variety of currently exciting topics in the study of the neurobiology of learning and memory.
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The study of basic learning processes has a rich and venerable history. Early philosophers, Russian physiologists, and Darwin's evolutionary theory provided the backdrop from which modern day learning theory emerged (e.g., see Boakes, 1984) . Several key issues included (a) the importance of experience in shaping learning and behavior (i.e., nature vs nurture), (b) understanding what constituted an explanatory mechanism (e.g., reflex arc conceptions vs functionalist accounts), and (c) delineating how complex behavioral systems evolved. When Pavlov (1927) and Thorndike (1898) first made public their systematic methods for studying the development of conditioned behaviors, the community was extremely excited by the prospects. These two paradigms -what have now become known as classic examples of simple forms of associative learning -allowed the scientist to measure fairly directly the importance of experience in producing so-called ''intelligent'' behavior. Further, through its analysis in terms of newly established associative linkages between environmental inputs and behavior, the promise of developing a purely mechanistic understanding of behavior was nearly within grasp. And finally, as one understood more fully the mechanistic capacities and their functional significance across species, one could see how a truly effective comparative analysis of behavior might develop (as opposed to earlier approaches based on the collection of anecdotal evidence), at least from the perspective of an emerging experimental psychology (see Bitterman, 1975) .
In retrospect, it should come as no great surprise that the better part of the 20th century was devoted to fully examining at a behavioral level of analysis some of the key psychological principles that underlie simple Pavlovian and Thorndike's instrumental conditioning. This was done with different motivations, however. On the one extreme, scientists were of the view that the study of behavior represented its own scientific level of analysis (e.g., Skinner, 1938 Skinner, , 1950 Tolman, 1932 Tolman, , 1936 . It was thought that understanding the functional relationships between environmental constraints and behavior was, at this level, all one needed to do to fully predict, gain control over, or understand behavior. Whether or not one attempted to reduce from this level to the level of underlying brain mechanisms would not change the fundamental importance of discerning the more molar principles that could be used to deduce in any circumstance what behaviors might arise (e.g., see also, Hull, 1943; Spence, 1956; Thorndike, 1911) . Although this approach sometimes acknowledged the contribution of brain physiology to behavior, neurobiological processes were not always viewed as the antecedent cause of behavior.
In contrast, others were of the view that the study of learning at the behavioral level was a tool that could be used to obtain the ultimate goal, which was to understand the nature of underlying brain mechanisms. Pavlov (1932) in his famous ''Reply of a physiologist to psychologists'' was quite insistent that his analysis of the conditioned reflex -which by today's standards would be regarded
